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TRIP REPORT
MISSOURI ELECTRIC WORKS FACILITY
CAPE GIRARDEAU, MISSOURI

1.0 INTRODUCTION

From January 28, 1991 through March 1, 1991, three U.S. Environmental Protection Agency (EPA)
representatives under the ARCS contract, Mr. Todd Trometer, Mr. Terry Hagen, and Mr. Paul Kieler of
Jacobs Engineering Group Inc. were present on behalf of the PRP Steering Committee at the Missouri Electric
Works Facility (MEW) located in Cape Girardeau, Missouri (Figure 1). The purpose of the visit was threefold:
1) to provide oversight of and document activitics performed by John Mathes and Associates, Inc. (Mathes),
The Earth Technology Corporation (TETC), and PRP consultant personnel; 2) to collect split samples of
groundwater during monitoring well installation and after completion of the well; and 3) to gain a better insight
on the geologic and hydrogeologic setting at MEW. Mathes field activities included drilling of all boreholes and
the construction of the deep monitoring well (MW-11) located in the immediate vicinity of MW-3 and MW-5.
The Earth Technology Corporation field activities included groundwater sampling, collecting water quality
parameters on the groundwater sampling, measuring groundwater level elevations, performing packer tests,
supervising and logging all drilling activities, and supervising monitoring well installation.

2.0 SUMMARY OF ACTIVITIES OVERSEEN BY EPA ARCS REPRESENTATIVES
2.1 Monitoring Well Construction

The monitoring well, (MW-11), was constructed by John Mathes and Associates, Inc. under the direct
supervision of TETC personnel. The location of this monitoring well is depicted in Figure 1. A total of four
boreholes were drilled in an attempt to install a monitoring well to a depth of 180 feet. The initial borehole was
drilled to a depth of 142 feet, with continuous rock coring from 60-142 feet. This borehole was abandoned after
the core barrel became lodged in the borehole and could not be removed. Two other boreholes were also
initiated and later were abandoned due to complications encountered during drilling. A monitoring well was
finally installed at the fourth borehole location. A CME-95 drilling rig equipped with hollow stem auger, rock
corer with NX diamond-impregnated core barrel, and an air compressor for air coring was used in the
operation. A VAN AIR CX series coalesing filter was used to remove hydrocarbons and volatiles in the
compressed air line. Drill cuttings were shoveled to the side of the drill rig.

At the first borehole, the hollow stem auger was advanced through the weathered/fractured bedrock to the top
of the competent bedrock located at approximately 60 feet. The hollow stem auger and drilling rods (which
were advancing the center plug) were then pulled and casing was set. A six-inch inner diameter (I.D.) schedule
80 threaded steel casing in 10-foot sections was used to seal off the boring walls. The casing was thoroughly
decontaminated with a steam cleaner before it was installed in the borehole. The borehole was grouted once
the casing was in place, then left to set up overnight. The curing period for this grout was from 1405 on January
29 to 1400 on January 30, 1991. The grout mixture consisted of 75 gallons water, five ninety-four pound bags of
portland type I cement, and one-half 100-hundred pound bag of bentonite. The water used in the grout mixture
was from the MEW tap. Before air coring, the grout plug at the bottom of the steel casing was reamed out with
arock bit. Air coring then commenced at 1400 on January 30, 1991 at a depth of approximately 60 feet. Two
air compressors were used, at different times, during air coring. The air compressors used were an Atlas Copco
100 psi/350 cfm and a Schramm 350 psi/850 cfm. At 69 feet a 4-inch LD. steel casing was placed inside the 6-
inch LD. outer casing and driven into the formation with a 300 pound drive-hammer. This technique was
utilized in order to better seal off the borehole and maintain air pressure so the borehole could be properly
flushed out. Mathes personnel also started adding steam to the pressurized air line to aid in flushing out the
well. At 81 feet, water was added to the borehole to help alleviate some of the stress on the coupling.

Rock cores were collected in 5-foot runs, up to 92 feet. From 92 to 99 feet, a core run of seven feet was
recovered. An ten-foot core run followed from a depth of 99 feet to a depth of 109 feet.
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22 Groundwater Sampling

Groundwater samples were collected by TETC personnel from the previously installed shallow monitoring wells
constructed for the remedial investigation. Groundwater samples were collected after at least 3 casing volumes,
determined by calculation, were purged out of the monitoring well. The purge water was later dumped onsite.
Disposable bailers were utilized when purging each monitoring well. During purging of the monitoring wells,
water quality field parameter data was collected, including temperature, pH, and specific conductance. Purge
water was very turbid in most of the monitoring wells. Groundwater sampling commenced upon the completion
of purging the monitoring wells, with a Teflon bailer. The Teflon bailer was decontaminated prior to
groundwater sampling and between each well. All groundwater samples were placed in a cooler with ice
preservative upon the completion of groundwater sampling at each monitoring well location. The shallow
monitoring well groundwater samples were collected for volatile and semivolatile organics and were to be
analyzed by APR Laboratories of Houston, Texas.

23 Groundwater Split Sampling

Groundwater split samples were obtained by 3 different ARCS representatives at the same time the TETC
personnel collected groundwater samples from the monitoring well (MW-11) or borehole #1. The three ARCS
representatives with corresponding split sample information are listed below:

Bore # # of Split  Depth of
Name or Well Samples Split Sample  Sample# Date Preservative
Todd Trometer Borehole #1 1PCB 81 feet CS26R-001  2/3/92 ice
(Oversight manager) 1VOA
Terry Hagen Borehole #1 1 PCB 124 feet CS26R-002  2/5/91 ice
(Project Manager) 1VOA
Paul Kieler Borehole #4 1 PCB 122 feet CS36R-001  3/1/91 ice
(Oversight Manager) (MW-11) 1VOA

Trip blanks were taken at the first borehole locations; their sample numbers were CS26R-00SF and CS26R-
006F.

3.0 DEVIATIONS FROM THE WORK PLAN
Deviations from the stated work plan dated January 25, 1991 are listed below:

o Due to the complications associated with air coring through the competent limestone layer,
four boreholes, instead of one, were drilled in order to install MW-11.

o Mud seams encountered in the competent limestone layer caused complications in air coring
through the bedrock. This problem resulted in the determination of setting MW-11 at 122 feet
instead of the 180 feet stated in the work plan.

0 Complications in air coring with the diamond-impregnated bit, without the use of water, led to
increased friction between the bit and the bedrock surface creating stress on the drill rods.
Subsequently, a number of couplings cracked during the first borehole. A decision was later
reached to add steam to the pressurized air line. Later, water was also added to help alleviate
this problem.

1\ARCS\D243\TROTT327
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Water added to the boreholes came from two different sources, the MEW tap and the Union
Electric Waterworks. By using water during air coring, friction created from the diamond-
impregnated core barrel bit was reduced. Water samples from both water sources were
collected by TETC personnel and forwarded to APR Laboratories for analysis. By sampling
both water sources, problems associated with cross-contamination could be addressed.

4.0 SUMMARY OF DAILY ACTIVITIES
4.1 January 28, 1991

The ARCS representative, Mr. Trometer, arrived at MEW in Cape Girardeau, Missouri at 1420, At 1520 Mr.
Trometer met with Eddie Stanaland and David Boylan (TETC), Jeff Crank and Jim Breeding (Mathes). Bill
Gresham of Jacobs Engineering Group, Inc. was also present. Drillers proceeded to set up the drilling rig over
the boring location and constructed a decontamination station directly in back (east) of MEW, in the gravel lot.
Photograph 1 shows the drill rig set-up. Decontamination of all equipment commenced shortly thereafter.
Onsite personnel included:

Eddie Stanaland TETC Geologist

David Boylan TETC Hydrogeologist
Jeff Crank Mathes Drill Helper

Jim Breeding Mathes Driller

Bill Gresham Jacobs Geologist

Todd Trometer Jacobs Oversight Manager

42 January 29, 1991

At 0735 the ARCS representative, Mr. Trometer, met with Eddie Stanaland of TETC to confirm that the
tentative groundwater sample depths were to be 80, 120, 160, and 180 feet. At 0750 Warren Mueller of Union
Electric arrived onsite. Mr. Trometer conveyed to Mr. Mueller the planned activities for the day.

At 0824 the Mathes personnel began advancing the boring. At 0859 the drillers notified Mr. Trometer that drill
cuttings were going to be spread out on the ground on MEW property. Photograph 2 gives a pictorial
description of the drill cuttings. At 0921 competent bedrock was encountered at approximately 60 feet. The
drillers tripped out of the hole once the competent bedrock surface was encountered. Hoses were then placed
in the borehole and the grout mixture was pumped into the borehole. Upon completion of grouting the boring,
Mathes personnel lowered steel outer casing into the borehole. Casing of the boring was completed at 1231.
At 1445 ARCS representatives, Mr. Todd Trometer and Mr. Bill Gresham, met with Jim Fels and Kurt
Hollman of the Missouri Department of Natural Resources to discuss field activities. At 1616 TETC personnel
began taking water level measurements from all remedial investigation (RI) monitoring wells with a Solinst
water level indicator. Table 1 gives the water level elevations along with the measured depth of each
monitoring well. New onsite personnel included:

Warren Mueller Union Electric Emergency Response Coordinator
Jim Fels MDNR Geologist
Kurt Hollman MDNR Geologist

43  January 30,1991

Drilling operations resumed at 1112 by punching through the grout plug at the bottom of the borehole. Air
coring through the competent limestone /bedrock commenced at 1400. At 1545 a rock core from 61 to 64 feet
was recovered. The rock core was thinly bedded/fractured limestone which constitutes the
weathered/fractured bedrock zone (Photograph 3). The same weathered/fractured bedrock zone was present
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up to approximately 69 feet. During the second coring run, David Boylan of TETC started purging MW-7 and
MW-8. At 1730 Mr. Trometer left the site. New personnel included:

Stephanie Doolan Jacobs Oversight Manager
Warren Mueller also left the site until a later date.
44 January 31, 1991

TETC personnel resumed purging of RI monitoring wells and continued measuring water quality field
parameters. The purged water was highly turbid in most monitoring wells. Photograph 4 shows purge water
from MW-10. All groundwater quality field parameters are listed in Table 2 along with the appropriate purge
volumes. Samples were collected once purging was completed from the shallow RI monitoring wells at 1737.
Mathes personnel began lowering 4-inch 1.D. casing inside the already set 6-inch I.D. casing. Mr. Trometer left
the site at 1805. New personnel onsite included:

Chuck Harris Mathes Driller
Terry West PRP Rep. Consultant to PRPs

4.5 February 1, 1991

At 0830 the 4-inch LD. casing was driven into the competent limestone/bedrock with a 300 pound drive-
hammer. At 1200 the air compressor blew a gasket. At 1446 Mathes personnel notified Mr. Trometer that a
new air compressor would have to be brought down to the site to replace the broken air compressor. At 1637
Mr. Trometer left the site. Terry West, Chuck Harris, Jim Fels, and Kurt Hollman left the site until a later
date.

4.6 February 2, 1991

At 0830 Kent Schaffer of Mathes arrived onsite with a new air compressor. The air compressor was a Schramm
350 psi/850 cfm unit. Mathes personnel once again had problems with breaking the coupling connected to the
drill rods (Photograph 5). At 1545, the drillers tripped out of the borehole after cracking 3 couplings. At 1610 a
core sample from 69 to 74 feet was collected (Photograph 6). The sample showed intermittent iron oxide
staining, and fractures filled with calcite (Photograph 7). TETC personnel measured the water level in the
borehole. The water level was recorded at 60.65 feet from the top of casing (with a 3-foot stick-up).

4.7 February 3, 1991

At 0820 air coring resumed at a depth of 74 feet. At 81 feet another coupling cracked. Mathes personnel
notified Mr. Trometer and TETC personnel that water was going to be needed to help alleviate the stress put
on the coupling. Mr. Trometer pointed out to TETC personnel that it would be a good idea to take a
groundwater sample before water was added to the borehole. A core sample was pulled and the TETC
personnel took a water level measurement from the borehole in order to calculate the purge volume. The
recorded water level measurement was approximately 69 feet. The borehole was then purged and groundwater
samples were taken. Mr. Trometer obtained split sample C526R-001 from the borehole at 1107 immediately
following purging. A Teflon bailer was used for all groundwater sampling including split sampling (Photograph
8). Sampling was accomplished by alternately filling the respective PRP and EPA sample containers in the
following order: VOA then PCB samples. Samples for the PRP were sent to APR Laboratories for analysis.
EPA samples were forwarded to the Region VII EPA Laboratory and custody was transferred to Ms. Nicole
Roblez. All samples were preserved with ice and placed into the cooler containing the split samples from the
first borehole.
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Upon sampling completion, Mathes personnel once again resumed air coring, this time by adding water to the
borehole. At 81.5 feet to 82.5 feet, one foot of void space was encountered, which was probably a mud seam.
This conclusion was based on the abundant mud cavities found in the core (Photograph 9).

At 1228 the drillers pulled out a core sample from 82.5 to 87 feet (Photograph 10). This core sample contained
abundant fracturing and an apparent stylolite feature. At 1740 Mr. Trometer left the site. New personnel
included:

Warren Mueller Union Electric Emergency Response Coordinator

43 February 4, 1991

Alr coring operations resumed at the first borehole at 0742, At 1020 Eddie Stanaland of TETC notified
Mr. Trometer that the core barrel was stuck in the borehole and the Mathes personnel would have to trip out of
the borehole. After tripping out of the borehole, the Mathes personnel discovered that the main drill rod was
split at the female joint. Photograph 11 shows the core sample taken up to this point, from 91 to 107 feet. At
1615 Mr. Trometer left the site. Mr. Mueller left the site to come back at a later date.

49 February 5, 1991

ARCS representative Terry Hagen arrived onsite at approximately 0945. Personnel onsite included Kent
Schaffer, Jim Breeding and Jeff Crank, from John Mathes; and Eddie Stanaland and David Boylan of Earth
Technology. The drillers had completed a 10 foot core section earlier in the morning. The core was slightly
fractured limestone and appeared to be wet; however, this observation was tentative due to the use of water in
the hole. The boring was at 117 feet.

Coring continued to 124 feet (1140 hours). The core was slightly fractured limestone. At this point the boring
was purged for sampling using a 100 psi Ingersoll-Rand compressor. Approximately six bore volumes were
purged at a rate of 2 to 3 gallons per minute. Purge water was discharged onto the ground on MEW property.
Samples were then collected for PCBs and volatile organics. The EPA split sample was labelled as CS26R-002
and was immediately placed on ice to 4°C. Terry Hagen left the site at approximately 1550 to call the EPA
contact for the site.

410  February 6 - February 27, 1991

During the time period between February 6 and February 27, 1991, an ARCS representative occasionally visited
the MEW site while working at another site in the area. Significant events are listed below:

o On February 6, 1991, the drill casing became stuck in the boring and eventually led to the
abandonment of this boring,

o On February 21, 1991 the ARCS representative verified borehole #4's location for the
installation of MW-11.

o On February 26, 1991 packer tests were run on the zone 113 to 119 feet.

o On February 27, 1991 several packer tests were run on the zones between 96 and 113 feet.

o On February 28, 1991 MW-11 was completed and developed.
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411  March1,1991

At 0930, Mr. Paul Kieler of Jacobs Engineering arrived onsite. At 1000 Mr. Kieler confirmed sampling
parameters with TETC personnel. Groundwater analysis parameters for samples collected from MW-11
included PCBs, VOAs, chlorinated hydrocarbons, TDS, major cations, and anions. Major cations and anions
samples were also going to be collected at MW-3. At 1013 Mr. Kieler obtained split sample number CS36R-001
after the purging of MW-11 for the following parameters: VOAs and PCBs, in that order. These samples were
promptly placed in a cooler with ice preservation upon completion of split sampling. At 1102 Mr. Kieler left the
site to forward split samples to the EPA Region VII Laboratory.
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TABLE 1

1 Abandoned Abandonded —_
2 29.18 29.50 1-29-91 1640
3 37.37 59.28 1-29-91 1630
4 39.92 59.10 1-29-91 1644
5 36.85 42.33 1-29-91 1623
6 (old) 23.41 25.23 1-29-91 1619
6a (new) 41.56 47.18 1-29-91 1634
7 23.58 32.45 1-29-91 1545
8 18.97 35.18 1-29-91 1553
9 34.79 50.41 1-29-91 1655
10 39.35 62.65 1-29-91 1658
JE4\123\TB10TT327

126000 9%0248

a4 aus MIW



TABLE 2

2 .16

3 1 @2 gal - 7.05 4.66 12
@3 gal - 6.92 4,99 12
@5 gal - 6.85 4.69 12

4 9.8 @3 gal - 7.46 3.61 1
@6 gal - 7.28 1.80 12
@10 gal - 7.15 1.91 12

5 2.8 @1gal-7.29 1.94 12
@2gal - 7.01 2.16 13
@3 gal - 6.96 2.13 13

6 .9 ——-

7 4.5 7.23 2.86 12

8 8.3 7.20 3.21 12

9 8 @3gal -7.95 2.16 12
@5 gal - 7.90 1.28 13
@8gal - 7.63 2.19 13

10 12 @5 gal - 10.3 3.89 10
@8 gal - 10.1 4.56 13
@12 gal - 8.56 1.96 13

(Specific conductance was read off of the 20 x scale)
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ATTACHMENT A
PHOTOGRAPHS



PHOTOGRAPH NO. 1

SITE NAME: Missouri Electric Works

Subject: Drill rig set up over borehole #1.

Location: Adjacent to MW-3 and MW-5.

Date: 1/30/91 Time:
Photographer: Todd Trometer File No.:
Film: ASA 100 Witness:

Direction of Photograph:  Northeast

1623
N/A

N/A
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Subject:
Location:

Date:

Photographer:

Film:

Direction of Photograph:

PHOTOGRAPH NO. 2

SITE NAME: Missouri Electric Works

Drill cuttings.
Next to drill rig.
1/29/91 Time:
Todd Trometer File No.:
ASA 100 Witness:
West




Subject:
Location:
Date:
Photographer:
Film:

Direction of Photograph:

PHOTOGRAPH NO. 3

SITE NAME: Missouri Electric Works

Core from 61 to 64 feet.
Southeast of drill rig.
1/30/91

Todd Trometer

ASA 100

Northwest

Time:

File No.:

Witness:

1454
N/A

N/A
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Subject:
Location:
Date:
Photographer:
Film:

Direction of Photograph:

PHOTOGRAPH NO. 4

SITE NAME: Missouri Electric Works

Purge water from MW-10.
Southeast of MW-10.
1/31/91

Todd Trometer

ASA 100

Northwest

Time:

File No.:

Witness:

0839
N/A

N/A
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PHOTOGRAPH NO. 5

SITE NAME: Missouri Electric Works

Subject: Split coupling,
Location: Next to drill rig.
Date: 2/02/91
Photographer: Todd Trometer
Film: ASA 200

Direction of Photograph:  Northeast

Time:

File No.:

Witness:

0940
N/A

N/A

SEG0M 9spaug

3114 aus maw



PHOTOGRAPH NO. 6

SITE NAME: Missouri Electric Works

Subject: Core from 69 to 74 feet.

Location: Southeast of drill rig.

Date: 2/02/91 Time:
Photographer: Todd Trometer File No.:
Film: ASA 200 Witness:

Direction of Photograph:  North

1103
N/A

N/A
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Subject:
Location:
Date:
Photographer:
Film:

Direction of Photograph:

PHOTOGRAPH NO. 7

SITE NAME: Missouri Electric Works

Core sample from 69 to 74 feet (note fractures and staining).

Southeast of drill rig.

2/02/91 Time: 1103

Todd Trometer File No.: N/A

ASA 200 Witness: N/A
North

£LEG000 9ypaug
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PHOTOGRAPH NO. 8

SITE NAME: Missouri Electric Works

j Subject: Teflon bailer being used to collect split sample. ®
Location: South of drill rig. g $
Date: 2/03/91 Time: 1108 § 5
Photographer: Todd Trometer File No.: N/A é’” 51
Film: ASA 200 Witness: N/A ’

Direction of Photograph:  North



PHOTOGRAPH NO. 9

SITE NAME: Missouri Electric Works

Picture of mud cavities in limestone.
Southeast of drill rig.
Photographer:

Todd Trometer

Direction of Photograph:

Time:
File No.:

Witness:

6£G000 9%p249
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Subject:
Location:
Date:
Photographer:
Film:

Direction of Photograph:

PHOTOGRAPH NO. 10

SITE NAME: Missouri Electric Works

Picture of core from 82 to 87 feet.

Southeast of drill rig.

2/03/91 Time:

Todd Trometer File No.:

ASA 200 Witness:
South

1245
N/A

N/A
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Subject:
Location:
Date:
Photographer:
Film:

Direction of Photograph:
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PHOTOGRAPH NO. 11

SITE NAME: Missouri Electric Works

Core samples from 91 to 109 feet.

Southeast of drill rig.

2/04/91 Time:

Todd Trometer File No.:

ASA 200 Witness:
Southeast

1526
N/A

N/A
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ATTACHMENT B
PHOTOCOPIES OF DAILY FIELD LOGBOOK PAGES
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